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UNITED  STATES  SIGNAL  SERVICE  DEW-POINT, 

RELATIVE  HUMIDITY,  AND  VAPOR 

PRESSURE  TABLES. 

The  following  tables  are  published  for  the  use  of  the  observers  of  the 
Signal  Service  and  other  co-operating  observers,  to  be  used  on  and 
after  July  1,  1889. 

Use  of  the  tables. 

The  psychrometric  formula  below,  and  the  tables  based  upon  it,  are 
for  use  in  obtaining  the  dew-point  and  relative  humidity  from  readings 
of  the  dry  and  wet  thermometers.  These  tables  are  strictly  applicable 
to  roof  shelters  and  the  whirled  psychrometer,  but  may  be  used  with- 
out much  error  for  all  shelters  fairly  well  ventilated.  The  formula 
(Ferrel's)  is  as  follows: 

p  =  p'  —  0.000367  P  (t  —  t')  fl  +  "      In  which> 


p  =  vapor  pressure  of  saturation  at  the  dew-point  temperature. 
p'  —  vapor  pressure  of  saturation  at  the  wet-bulb  temperature. 
P  •=.  barometric  pressure. 
t  =.  dry  thermometer. 
tf  ==  wet  thermometer. 

Having  given  t  and  tr  ,  the  values  of  dew-point  and  relative  humidity 
at  29.4  inches  pressure  (chosen  because  it  is  the  mean  pressure  for  all 
stations)  may  be  immediately  taken  from  the  tables. 

Example. 

Given  t  =.  60°;  t  —  V  =  12°.  Entering  the  table  on  page  6,  with 
t  =  60°  and  t  —  t'  =  12°,  we  find  the  dew-point  =  35°  ;  and  on  page 
16  the  relative  humidity  —  39  per  cent. 

There  is  a  small  correction  to  be  applied  to  these  values,  if  great 
refinement  is  required,  at  pressures  greater  or  less  than  29.4  inches. 
This  may  be  obtained  by  the  use  of  the  table  on  page  24  in  connection 
with  the  vapor  pressure  given  on  page  23.  Having  found  the  dew- 
point,  determine  the  vapor  pressure  corresponding  to  that  dew-point. 
Then  in  the  table  on  page  24,  with  the  air  pressure  and  t  —  $',  find 
the  correction  to  this  vapor  pressure.  Find  the  dew-point  correspond- 
ing to  this  corrected  vapor  pressure  from  the  table  on  page  23,  and 
with  the  corrected  dew-point  find  the  proper  relative  humidity. 

Example. 

Given  P  =.  27  inches  ;  t  —  60°  and  V  =  48°.  The  table,  as  above, 
gives  the  dew-point  35°.  The  vapor  pressure  corresponding  is  .203  of  an 
inch  ;  correction  from  the  table  on  page  24  for  P=:  27  inches  and  t  —  t' 
=  12°  is  -f-  .010.  Vapor  pressure  corrected  ,  •=.  .213  ;  corresponding 
dew-point,  =  36°. 

Each  page  of  the  relative  humidity  table  is  ten  pages  ahead  of  its 
corresponding  page  of  dew-points.  The  dew-point  36°,  corrected  for 
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barometric  pressure,  on  page  6,  is  ona  line  lower  than  the  dew- 
point  originally  found.  The  corresponding  line,  on  page  16,  under  the 
12°  heading,  gives  the  corrected  relative  humidity  40  per  cent. 

For  an  observation  falling  outside  the  limits  of  the  table,  the  nearest 
values  to  the  observations  in  the  tables  will  be  taken  as  the  dew-point 
and  relative  humidity.  For  example,  for  a  reading  of  the  dry  ther- 
mometer of  44°  and  a  difference  of  the  dry  and  wet  thermometers  of 
15°.0,  there  being  no  values  given  in  the  table  for  15°.0  those  for  a 
difference  of  14°. 5  will  be  taken.  The  dew-point  and  relative  humidity 
will  therefore  be  recorded  as  — 42°  and  2  per  cent. 

The  values  of  the  vapor  pressures  down  to  — 58°  Fahrenheit  used  in 
computing  these  tables  were  obtained  by  means  of  Broch's  formula, 
which  is  based  on  Regnault's  observations.  The  lowest  temperature 
at  which  Kegnault  observed  vapor  pressure  was  about  — 27°. 

In  the  series  of  observations  from  which  the  constants  for  the  psy- 
chrometric  formula  given  above  was  derived,  the  lowest  dry  thermome- 
ter temperature  observed  was  6°. 4  Fahrenheit. 

A.  W.  GREELY, 

Chief  Signal  Officer. 
SIGNAL  OFFICE,  WASHINGTON  CITY, 

July  1,  1889. 
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Temperature  of  the  dew  point,  in  degrees  Fahrenheit. 
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Temperature  of  the  dew  point,  in  degrees  Fahrenheit. 
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Temperature  of  the  dew  point,  in  degrees  Fahrenheit. 
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Vapor  pressure,  in  inches. 
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